The primary assumption of Neuroscience is that all experiences are strongly correlated with or caused by the specifics of brain structures and their particular dynamics. The profound experiences attributed to the "sensed presence" and their cultural anthropomorphisms such as deities and gods are persistent reports in human populations that are frequently associated with permanent changes in behavior, reduced depression and alleviation of pain. The majority of traditional clinical observations and modern imaging techniques have emphasized the central role of right temporal lobe structures and their directly related networks. The experimental simulation of sensed presences which can result in attributions to spiritual, deity-based or mystical sources within the clinical laboratory by the application of physiologically-patterned magnetic fields across the temporal lobes through our God Helmet requires the same precision of technology that is essential for synthesizing molecular treatments for modifying anomalous behavior, depression and pain. Despite the clinical utility of these simulated conditions within Neuroscience and Medicine, misinformation concerning the bases and efficacy of this new technology persist. Here we present detailed technical clarifications and rebuttals to refute these misconceptions. A Hegelian approach to this delay of development and impedance provides a context through which the ultimate synthesis and application of this technology may be accommodated in the near future.
Introduction
Hegel's observation that a novel discovery or idea, a thesis, is followed by an antithesis that then results in a synthesis has been conspicuous within the progress of human knowledge [1] . There is balance when new knowledge appears within the traditional aggregate of assumptions but only if the antithesis is as valid as the thesis. In the history of Medicine and Neuroscience, there have been multiple examples where a new and valid idea is delayed or suppressed from development through systematic replication by the general scientific community due to persistently vocal misrepresentations and fallacious arguments by antagonists whose interests are based upon agendas or maintenance of the status quo rather than data-based criteria. As a result, the potential benefits from these new discoveries for the human population have been delayed or denied. The most recent perturbation concerns the validity and efficacy of specific temporally patterned, weak magnetic fields applied across the temporal lobes to produce fundamental experiences such as the "sensed presence" (the feeling of a "Sentient Being") as well as their capacity to reduce depression and pain.
Neuroscience is predicated on the assumption that all experiences are so strongly correlated with brain activity and structure that they can be considered causes of both public and private behaviours. These are behaviors that can be observed or measured by others or observed ("measured") only by the experients. The latter are traditionally labeled as thoughts and ideas. The recent documentation of the Default Mode Network [2] [3] that includes the anterior cingulate, posterior cingulate, posterior temporal-parietal lateral region and related structures as well as other highly predictable networks for specific types of cognitive operations, has indicated that the traditionally obscure domain of "thinking, beliefs, and exotic experiences" is caused by brain activity. Consequently they are measureable. If they are measureable then the responses to experimental manipulation can be discerned, categorized and simulated.
If all experiences are caused by specific complexities of brain activity then affecting this activity must potentially modify any specific class of behaviors. The consequence of brain injuries, whereby local damage or loss of neurons disinhibits neuronal clusters in other regions which actually cause the emergent behavior, is well known. The discernment of subtle more complex changes requires more precise instrumentation. Since the implementation of imaging technology such as fMRI (functional Magnetic Resonance Imaging), SPECT (Single Positron Emission Computerized Tomography), PET (Positron Emission Tomography), quantitative electroencephalographic (QEEG) and s-LORETA (standardized Low Resolution Electromagnetic Tomography) the data have clearly shown that routine operations such as presenting different stimulus patterns through different sensory modalities produce predictable and reliable alterations in activations of networks within the human cerebral volume as well as very predictable private and public behaviors.
As indicated by Johannes Mueller during the late 19 th century, human awareness was effectively a reflection of "the states of the nerves" rather than the direct isomorphic representation to stimuli impinging upon the senses. Elementary neuroanatomy indicates that there are at least six transformations, represented as synapses that occur between the impingement of photons upon rods and cones and the experience of a gestalt image at the level of the cerebral cortical networks. As aptly shown by Van Essen and Drury [4] , the information contained within the action potentials from what appears to be a singular retinal image is deconstructed upon arrival within the caudal cerebral cortices into multiple components that include position, color, motion, shape, and meaning. These fractal components are then reintegrated into the perceptions that are experienced as a "whole" or gestalt.
As a result inexplicable phenomena such as palinopsia [5] are no longer mysterious but represent the integration of additional information into the aggregate before it is manifested as experience. The source of the extraneous patterns of neuronal activity that could become integrated into the final gestalt that constitutes the perception is usually ascribed to endogenous anomalous networks. They can also be the source of "illusions" or hallucinations. However the occurrence of this "re-integrative process" at the cerebral cortical level suggests that other stimuli such as electromagnetic fields applied externally from sources that penetrate the cerebral volume could also be integrated into the final experience.
The experimental and medical capacity to modify all brain activity and hence experiences has the potential to open new domains for treatment and explanation. One of the most powerful and persistent experiences (which are correlated with the activity within the caudal cerebral space) and beliefs (which are strongly correlated with the prefrontal regions associated with the organization of experiences) involves phenomena that are described as "sentient". They are experienced as occupying a larger space and longer time than the individual experient. This Sentience is considered personal and strongly emotional [6] . The Sentience or its anthropomorphic attributions (the Sentient Being) is perceived as intricately related to the person's sense of self as well as the persistence of this sense of self after the demise of the brain and body.
In clinical settings the concern about death and the disruptive consternation associated with the demise of the person is often a major pre-occupation. Some philosophers and early 20 th century clinicians [7] had suggested that thanatophobia, that is the fear of death, was the source of all anxieties. Anxiety is defined operationally as the anticipation of an aversive stimulus such as the unknown following dissolution of the self. Unbridled anxiety results in difficulties with adaptation and can significantly reduce the patient's capacity to achieve the universal goals of clinical normality. They are the ability to live relatively free of distress, the capacity to love and to be productive, and the ability to develop the person's own unique potential.
The concepts of Sentient Beings (the anthropomorphic attribution of the sensed presence) whose temporal duration is indefinite and who occupy all of space imply cognitively that there is no finality. If a person can be perceived to be a subset or identity with this "non-finality" then anxiety does not occur because there is no end. If belief concerning a Sentient Being is acquired by cultural learning or following a personal experience then the personal anxiety can be reduced. Like other forms of negative reinforcement, any response that is associated with the removal of a negative stimulus will be repeated. The cognitive operation for reducing this potentially devastating existential anxiety is remarkably simple. It is usually reflected in some statement such as "I am child of X" or "I believe in X" where X is the cultural name for the Sentient Being. If personal anxiety is reduced, the probability of displaying these verbal behaviors both as thoughts and speech are more likely to occur again [8] . Subsequent reduction of depression and re-integration of the person's cognitive structure with purpose and productivity, without medication, following these conversions have been remarkably ubiquitous both historically and cross-culturally.
The clinical and experimental capacities to directly affect the cerebral processes that are central to the experience of a Sentient Being or a Sensed Presence creates the potential to implement this technology for amelioration of distress experienced by patients who are terminal, who are engaging in protracted and unresolved grieving, or who are experiencing incapacitating existential anxiety. For the last 30 years we [9] - [11] have been developing a technology to accommodate these persistent human conditions that could be employed by the clinician to improve the quality of life. The technology is based upon the basic principles of Neuroscience. If all experiences are produced by specific brain activity and structure then the simulation of these patterns of activity within the cerebral volume should produce these experiences.
The emergence of a domain of research which has been most frequently labeled as "neurotheology" [12] is a logical extrapolation of the premise that all experiences are produced by brain function. However because the subject matter, that is the beliefs about the validity and sources of the subject matter (theological entities) are subject to testing and potential refutation, one would expect frustrative aggression to be displayed by strong believers when the validity of their beliefs is challenged. In this context the scalar quantity is more critical than the vector. In other words it is not the type of belief, theism or atheism; it is the magnitude of that belief that would be expected to produce the greatest frustrative aggression and opposition towards the idea. Although the arguments of antithesis are consistent with Hegel's interpretation, arguments based upon affect and agenda rather than facts and data do not often contribute to the productive synthesis that allows beneficial application to Science and Medicine.
The Discovery
Like many discoveries the elicitation of the sensed presence by physiologically-patterned, weak magnetic fields was based upon an intuitive challenge. The left hemispheric processes were associated with the sense of self [13] , mediated primarily through linguistic operations. The sagacious insights of Durkheim [14] reflected in his 19 th century book, Suicide, indicate how the sense of self and its integrity is influenced by language and culture. From this perspective the proclivity for human beings within a culture to fight or to die to maintain their language and culture is not only predictable but very likely strongly determined. This approach also indicates that the sense of self is intricately interwoven not only with the process of language operations within brain functions but also with the idiosyncratic details of the language's syntax and semantics.
The obvious question is: what analogous experience is associated with right hemispheric processes? The prescient and perspicacious 19 th century neurologist Hughlings Jackson [15] had inferred, on the bases of observing many patients before and during temporal lobe seizures, the transience of a "parasitic" consciousness that was experienced as "the other". Many other researchers such as Julian Jaynes [16] as well as Suedfeld and Mocellin [17] have emphasized the importance of "the sensed presence" that can be produced by specific environmental factors or altered states. When we applied physiologically-patterned fields across the temporal lobes such that there was a slight gradient from the right (higher) to the left side a sensed presence was frequently reported [18] . However like the natural or spontaneous occurrences of the sensed presence there were concurrent environmental conditions required to enhance the probability that the experience would be reported. After all, the sensed presence or its attribution to a Sentient Being is not a frequent or routine experience for most human beings.
There were several conditions required to produce the effect. First, physiologically-patterned magnetic fields were essential. By "physiologically-patterned" we mean those with temporal shapes and characteristics that imitate or simulate the electromagnetic changes of single neurons or aggregates of neurons within the cerebrum. Second, the person must sit blindfolded within a dark acoustic chamber or room. We reasoned that without the passive stimulation from background sounds and sights the neurons that would typically be involved with responding to these stimuli would then have the capacity to be recruited into the patterns induced by the experimental fields penetrating through the cerebrum. Consequently, the intensities of the applied fields were not required to be excessive. We assumed that the energy associated with the patterned magnetic field within the cerebral volume was the primary basis of the mechanism rather than frank current induction most typically defined by Faraday's law. Within the cerebral space the effective intensity ranges were found to be between 100 nanoTesla and 5 microTesla. This magnitude is a million times less intense than that employed for TMS or transcranial magnetic stimulation [19] that operates through current induction within focal areas. The two mechanisms are quite distinct but can produce similar effects. To differentiate the two methods we have sometimes referred to our technology as "Transcerebral Magnetic Stimulation (TCMS)".
The third component was the manner in which the magnetic fields were generated. Function generators which produce temporally symmetrically sine waves and square waves were not effective or minimally effective. Instead the computer software-generated magnetic fields developed by Professor Stanley A. Koren required point durations that when integrated over time produced the physiologically-patterned fields [20] . Point durations of 3 ms were more effective than either <2 ms or >4 ms. This meant that great care was required to ensure the pattern was not distorted. This is analogous to ensuring the structure of a molecule in neuropharmacology. If a component, even a single chlorine or amine group, is altered or deleted many molecules no longer function within the brain in the same manner. Fourth, the total duration for exposure was about 30 min. Briefer exposure durations were less effective. Fifth, it was optimal, except for film crews who were documenting the phenomenon, for volunteers to be "blind", that is not aware, of whether or not they were receiving actual fields or no fields (sham condition).
The standard protocol is to explain to the person that relaxation during the exposure without cognitive direction is optimal. Talking in order to communicate the experiences (through a lapel microphone to the experimenters) might interfere with the phenomenon but the person is free to do so if he or she wishes. Each subject is told that the experiences are subtle and that he or she should behave as a passive observer rather than actively intending. Two patterns of fields produce the most frequent numbers of sensed presences. The first is a 30 min exposure to a frequency modulated (decelerating) pattern with 3 ms point durations such that the range shifts between 26 Hz and 8 Hz once every 2 s continuously. This has been also called "the Thomas pulse".
At the end of the 30 min sequence the person responds to a questionnaire containing 20 items that refer to the typical experiences a person might perceive during the exposure. The details of the items have been published elsewhere [21] . The questionnaire is completed in dim light while the person is still wearing the Koren Helmet ("the God Helmet") that generates the fields across the temporal lobes and is sitting in the comfortable chair. The person is then blindfolded again. For another 30 min a second pattern (accelerating frequency modulated pattern) is presented with equal intensity across both hemispheres for ~1 s every 3 s or 4 s while the person sits in the darkness in the acoustic chamber. At the end of the 30 min the same questions are answered again. The particular mark-space ratio of 1 s every 4 s was derived from the results of experiments involving weak electrical currents that showed a stimulation once every 4 s resulted in analgesia. The presentation of two patterns allowed each person to serve as his or her own control with respect to the differential effects of the fields. Pre-vious experiments [22] have shown that the reversal of the order of presentation of the two types of fields is associated with minimal reports of a sensed presence. We consider the critical nature of the order similar to many pharmacological phenomena. For example if lithium chloride is injected into rats 4 hrs before injections of 30 mg per kg of pilocarpine, clear limbic seizures with overt convulsions emerge within about 30 min. If the injection order of the two compounds is reversed, neither seizures nor convulsions occur [23] .
Based upon the results of the questionnaire the experiences associated with the first 30 min, when a continuous 3 ms point duration, frequency modulated (decelerating) pattern with slightly higher intensity is applied over the right hemisphere are more negative and tend to be lateralized or at least attributed to the left side of the body. If fear is to be reported it occurs during this interval. During the second 30 min, the theme of the report is usually more relaxing tranquil and peaceful. Frequently (although not always) the sensed presence is more likely to occur or is more intense during this segment. What we have learned over the last 30 years is that people who have experienced negative or untoward effects from consuming morphine also reported that exposures to these magnetic fields were unpleasant. Even in the popular literature reports of mystical experiences are not always positive. In fact about 10% of near-death experiences, the prototype for positive sensed presence phenomena, are extremely aversive [24] .
In recent years the person wears an EEG cap under the helmet which allows continuous real-time monitoring of the person's QEEG for later analyses by s-LORETA. The helmet is a modified snowmobile head piece within which four pairs of solenoids (275-0232 Radio Shack reed relays, 5 VDC, 250 ohms; nominal current 20 mA) are embedded in the sides at the level of the temporal lobes. The circuit is connected such that at any given time a solenoid on the left and right side of the helmet is activated; consequently the magnetic field is generated through the space occupied by the participant's cerebrum. The particular field pattern is rotated to each of the four pairs of solenoids every 0.5 s such that a complete cycle is completed every 2 s. Because of the orientation of the applied field, the low strengths, and the nature of EEG filtering there are no induction artifacts. They can be produced by increasing the applied field strength. When they are present, they are obvious.
The different types of experiences associated with the sensed presence have been described elsewhere [25] - [27] . Factor analyses have revealed a gender structural difference to the items that are correlated with the sensed presence. Although there are always individual signatures, the general pattern of the themes associated with our protocol are consistent when they occur. Reference to a "presence" is reported about 80% of the time. The patterns of experiences are also frequently induced when volunteers are exposed to similar patterns but generated by different equipment that was designed by the second author. They have been called the Shiva and Shakti series.
In the clinical setting the efficacy of a component of the protocol has been demonstrated and replicated. Baker-Price and her colleagues [28] [29] exposed patients who had sustained closed head injuries and were experiencing pain and depression that were refractory to anti-depressant medication. Patients were exposed to the burst-firing pattern (the second pattern in the standard protocol) for one hour once per week for 6 weeks. In both series of clinical trials the patients who were exposed to the burst-firing transcerebral magnetic fields reported significant reduction in depression that was verified by psychometric data. There was also reduction of pain that was so conspicuous that some patients requested their own devices for their personal use. Patients exposed to sham field conditions either did not report this improvement or did not complete the trials. Dropouts from clinical trials where voluntary participation is the only motivation are often indicative of failure for the desired effect to occur.
That the fields were indeed affecting nociceptive thresholds and not produced as an artifact of the procedure or placebo was indicated by comparable reductions in pain thresholds displayed by rodents [30] . Rats exposed for 30 min after a baseline nociceptive threshold measurement to the burst-firing magnetic fields displayed marked elevations of threshold (analgesia) that was comparable to a single injection of 4 mg/kg of morphine sulfate. The analgesia from the magnetic field exposure was still apparent 30 min after the termination of the field exposure when the third threshold measure was taken [31] . The effect was evident over three successive days of treatments. The physiologically-patterned induced magnetic field analgesia could also be blocked by the mu-receptor antagonist naloxone which indicated that the field was mediating its effect through the same or similar receptor-coupled chemical pathways as morphine [32] .
Martin and his colleagues [33] showed that rats that had sustained brain injuries, secondary to experimentally induced limbic seizures, responded to the positive effects of 30 min exposures per day for 3 days. The braininjured rats also showed a permanent shift in their nociceptive thresholds. Over three successive days the base-line threshold for nociception for these rats returned to that of normal rats that had never sustained brain injuries. This type of long-term change would be consistent with the persistence of the diminished pain and depression that was reported by our patients after they were exposed to our standard treatment. Their symptoms had not been responsive to tricyclic and SSRI antidepressants. Many volunteers who have experienced a powerful sensed presence during exposure to our magnetic field protocols later reported there were persistent changes in their beliefs and world views that were still manifest years after the single 60 min exposure.
Responding to the Antithesis Arguments: The Terminology
There have been a significant number of online misunderstandings and misrepresentations of our research and approaches concerning "neurotheology". Our major goal has been to develop technologies that will aid in the patient's or client's personal development within the domains that have often been reserved for Sentient Beings and the ultimate meaning for the sense of self and its dissolution or demise. Aaen-Stockdale's magazine article [34] is one example of the proliferation of multiple errors. According to Aaen-Stockdale "As far as I can tell, Persinger's theory is based on the literature on religiosity in temporal lobe epileptics; a literature that I argue … is both flawed and outdated".
He refers to an experiment by Booth and Persinger [35] that reported the measurements of discrete shifts within the theta band of QEEG between the frontal and parietal regions of the right hemisphere and the experience of the sensed presence. This experiment did not involve temporal lobe epileptics nor did the effect require the reference to or the presence of complex partial epilepsy. The results of the experiment, that have been replicated many times, involved the sensed presence, which is an experience. It is not religiosity, which relates primarily to shifts in behavioral patterns ("personality") and beliefs. The distinctions between experiences and beliefs are important because they involve different networks of cerebral activity and imply different strategies for intervention.
The literature concerning temporal lobe epileptics and religiosity to which Aaen-Stockdale referred involved the classic studies by Dewhurst and Beard [36] , Slater and Beard [37] and Bear [38] . There have been multiple case studies where the sensed presence or the feeling of someone standing nearby was associated with a right temporal lobe anomaly such as a space-occupying lesion. In our clinical practice these cases are occasionally evident during routine EEG following neuropsychological assessments. Persinger and Tiller [39] described a woman who reported a frequent right-sided presence preceded by the sensation of "an electric shock" through either her right hand or both hands, icy coldness, and vibrations moving through her body.
The presence was considered profound and was associated with paroxysmal 4 -5 Hz activity over the temporal lobes. In the original case [40] that initiated the first author's interest in the phenomenon almost 40 years ago a seasoned transcendental meditation instructor reported a profound presence of god that suddenly appeared beside her in the laboratory towards the end of a routine 20 min meditation. The very meaningful experience was concurrent with conspicuous spike and slow wave activity for about 10 to 20 s over the right (T4) temporal region. The fundamental themes from these types of clinical observations have been replicated by direct electrical stimulation of deep (mesiobasal) and cortical temporal lobe structures by Kubie [41] , Williams [42] , Halgren [43] , Stevens et al. [44] , Bancaud et al. [45] , Gloor [46] and Mahl et al. [47] .
These were classic studies whose relevance and validity are still clear today. In fact Picard [48] identified an activation source within the right dorsal mid-insula (where it converges with the temporal stem) during intense feelings of meaningfulness and bliss. The association is not specific to patients. Persinger and Makarec [49] completed factor analyses of responses to a questionnaire whose construct validity for temporal lobe functions [50] had been verified. They found that the feeling of a "spontaneous presence" loaded on the same factor as a history of transient episodes of enhanced verbal meaningfulness associated with "cosmic" attribution. Even with strip chart EEG profiles the correlation between increases in relative right temporal lobe theta activity, Vingiano's hemispheric quotient, and a history of reported sensed presences [51] was apparent. As the technologies for direct measurement of behavior and brain function have become more precise, the intricate relationships between the sensed presence and its various manifestations in a person's personality and experiences have been verified. Urgesi et al. [52] reported that modifications of neural activity in the temporoparietal area could induce changes within the "spiritual brain" that leads to self-transcendence. Within the brains of individuals diagnosed as "schizophrenics", according to Taber et al. [53] , the process could promote misattributions and religious delusions.
The more recent MRI imaging studies have consistently confirmed the clinical observations by Dewhurst and
Beard [36] that sudden religious conversions are related to alterations in the right hemispheric cerebral circuitry often found in complex partial epileptic seizures. Wuerfel et al. [54] measured an inverse relationship between religiosity and right hippocampal volumes in patients with refractory epilepsy. Significantly greater hippocampal atrophy was also reported by Owen et al. [55] in older, non-epileptic adults who had reported life-changing religious experiences. In fact Chan et al. [56] have suggested that hyperreligiosity, visual hallucinations, and cross-modal experiences may be a syndrome relatively specific to right temporal lobe atrophy. Because the process contributing to the atrophy or reduced hippocampal volume would facilitate the electrical lability of the right temporal lobe intermittent intercalation between the two hemispheres and experience of the right hemispheric equivalent (the sense of presence or Sentient Being) of the left hemispheric sense of self would occur more frequently. As predicted by our hypothesis such cerebral organizations are the central bases for these experiences spontaneously and can be simulated or evoked within the laboratory when the appropriate intracerebral electromagnetic patterns are simulated. The primary limit of Aaen-Stockdale's argument is he states that we have assumed that religious experiences are epileptic events. This is not correct. We have reiterated that many of the experiences reported by individuals who report intense religious experiences involving a Sensed Presence or a Sentient Being are similar to the experiences reported by individuals who have been diagnosed with complex partial epilepsy with a focus within the temporal lobe. The experiences during the specific, limited interval of the ictal display must be differentiated from the interictal behaviors that often emerge subsequent to the multiple ictal events. Like the prototype of "kindling" the gradual changes in synaptic re-organization within limbic structures (particularly the dentate gyrus) results in permanent alterations in behaviors. The latter are more associated with what Bear [38] labeled as the "temporal lobe personality". These characteristics include hyper-religiosity, a sense of the personal (of being "selected" for a purpose), widening of affect, cognitive viscosity, circumlocution of cognitive processes, and a compulsion to proselytize about the universal significance of the (religious) experience. We have found this pattern of behavior can occur following energetic conversion to either theism or atheism. Both are often associated with a tireless and often aggressive compulsion to proselytize for "the good of Humankind".
In the first author's original hypothesis [57] from 1983 the term "microseizure" was employed as a metaphor to indicate the cerebral bases for the sensed presence and that it could interact with the substrates that determine the strength of endorsement of god experiences and beliefs in different cultures. The attributes of the deities reflect the expectations of the cultural beliefs and the reinforcement histories of the individuals. That the degrees or proportions of belief in a god, the average importance of that god and religiosity are related to cerebral function has been shown by Kanazawa [58] who correlated indices of these propensities with the general level of intellectual functioning within approximately 192 nations and regions. There were strong inverse correlations between the three belief variables and intelligence. He concluded that "national IQ alone accounts for more than 70% of the variance in the mean importance of God across nations".
That does not prove that belief in religious content involves diminished intellectual level. However it does indicate that what has been considered ephemeral or beyond scientific explanation, such religiosity, can be related to a measure such as intelligence that has been shown to have strong cerebral determinants. As reviewed by Fingelkurts et al. [59] the discipline of Neuroscience can now ask if the human brain is "hardwired to produce God" or is the brain "hardwired to perceive God". There is no requirement for pejorative inferences or conclusions. More recent direct measurements by Kanai et al. [60] have shown that even cognitive styles between liberals and conservatives with respect to political attitudes are discernable by differing MRI-measurable volumes of grey matter. They found that greater liberalism was associated with increased proportions of grey matter in the anterior cingulate while conservatism was associated with increased volume of the right amygdala.
The initial concept [57] of the "microseizure" was based upon normal behavior. Perhaps a more accurate term would have been paroxysmal discharge or pattern. For example, the depth recording of the limbic system of human beings during dreaming or rapid eye movement shows transient patterns that would be considered microseizures if they occurred over the cerebral cortices during the day. Having assessed more than 1000 patients who sustained a closed head injury from concussive impacts, without loss of consciousness, over the last 35 years the first author has noted that the occurrence of transient paroxysmal activity for about 10 to 20 s over the right temporal lobe is almost always associated with a concomitant experience of a sensed presence. The person is not "epileptic". The experience and the unique EEG signature may never occur again.
Clinical neurology indicates that even when patients are diagnosed as complex partial epileptics with a focus in the temporal lobes overt anomalous displays can occur without discernable electroencephalographic patterns.
This would be consistent with the seminal observation of Goldensohn [61] who implanted electrodes within the cerebrum of epileptic patients and compared the activity with those from the classical international 10 -20 sensor array. The electrodes embedded within the cerebral cortices were separated by about 2 mm; ~4 to 6 cm usually separates surface sensors. He found that paroxysmal activity was frequently measured from the embedded electrodes while no activity was evident from surface EEG measurements. In addition he found that shared paroxysmal activity within a critical density of the 2 mm electrode arrays was required before a representation was detected by the surface indicators. Goldensohn attributed the "microseizures" to labile activity of cerebral cortical columns which in the human brain are about 0.5 to 1 millimeter in diameter. When a critical number of these cortical columns were activated the clinical indicators were then discernable.
The concept of a continuum has been central to our approach. We have employed the term "temporal lobe continuum" to refer to the range of labilities (lower thresholds or greater "sensitivities") in the activities of the temporal lobes. Based upon questionnaire studies, the normal population is distributed along this continuum. The idea is similar to that developed by Richards and his colleagues [62] for individuals who have sustained closed head injuries from primarily concussive events. They have applied the term "epileptic spectrum disorder". This continuum concept is representative of the human population. The frequency (incidence) and intensity of spontaneous sensed presences as well as the cultural-specific anthropomorphism (Sentient Beings) also exhibit what appears to be a Gaussian-like distribution. Some sub-populations may report the experience of the propinquity of spiritual entities several times per day [63] .
Direct measurements within human limbic structures have shown a clear neurodynamic bases for this continuum. Babb et al. [64] implanted (stereoencephalography) arrays of electrodes within the cerebra of epileptic patients and quantitatively assessed the proportion of coherent activity between the electrodes. During background conditions about 7% of the electrode activity was coherent. During the "altered states" or what Hughlings Jackson would have likely called "dreamy" states when the "parasitic" consciousness of "another" would have been discerned, the coherence was 14%. When the coherence achieved levels of about 36% overt symptoms, such as clinical seizures and loss of consciousness, were reflected in the surface electroencephalographic activity. The cell signaling network underlying epileptic behavior, as reviewed by Bozzi et al. [65] , involves many of the same pathways that are influenced by the specific patterns of magnetic fields by which we induce the sensed presence and produce long-term improvements in depression and reduction in pain.
Responding to the Antithesis Arguments: Specific Applications
Anecdotal accounts are precarious arguments for either support or refutation of a concept or a hypothesis. A more reliable source of support or refutation is based upon large groups of individuals such that the major source of variance for human behavior (individual differences) can be accommodated. Aaen-Stockdale states "Atheist-in-Chief Richard Dawkins was subjected (sic) to the God Helmet as part of a 2005 BBC Horizon documentary ("God on the Brain"). Afterwards Dawkins said: "It pretty much felt as if I was in total darkness, with a helmet on my head and pleasantly relaxed". Not exactly a road to Damascus experience, but Dawkins is of course, a damned skeptic (sic) and Persinger simply argued that he wasn't temporal-lobey enough". Although the statement may have been intended to portray a pique post-hoc rationalization, ignoring the temporal lobe dynamics of a person who is being exposed to the physiologically-patterned magnetic fields would be analogous to stating that a drug has no valid effects or is simply a placebo because a subset of patients do not express the receptor subtypes required to sequester the drug in order to mediate its effects.
We were the researchers who measured Dr. Dawkins directly (rather than being dependent upon second hand accounts). Dawkins did report significant experiences that are a component of the continuum that leads to a sensed presence within the experimental setting. He reported a mild dizziness, twitching in his legs, and a twitchy feeling in his breathing. These are the first types of experiences that are the antecedents to a profound sensed presence. Dawkins reported these experiences despite the fact that was required to sit for more than an hour while being exposed to hot lights and sounds while the BBC director adjusted conditions for filming. The first author wrote in his notes during the filming that the subject (Dr. Dawkins) was becoming increasing agitated from the protracted delays and discussions. In addition the original plan for the experiment was to directly compare Dr. Dawkin's experiences with those of the Archbishop of Canterbury who decided not to participate.
We know antecedent noisy and sensory overloading conditions before the exposure to the protocol is counterproductive to producing the state that allows the interaction with the applied transcerebral magnetic fields and is associated with the report of a sensed presence. Our actual protocol involves the subject sitting within the darkened chamber shortly after completing the consent forms and beginning the experiment within about 10 min once the scalp sensors and helmet are applied. Although now we employ the QEEG cap system so that the data can be transformed into s-LORETA images to discern where in the cerebrum the frequency-specific activities were changing during the experience of the sensed presence, the initial 3-channel (Grass Model 79) monitoring was to discern the arousal level of the subject. We had learned that if the person enters light sleep (Stage II) where prefrontal spindles emerge or if the person is too activated (dominant beta activity with little posterior alpha rhythms) the optimal interaction with the applied transcerebral fields does not occur as indicated by the subjective experiences and even the discernable alterations (by the older strip chart EEG technologies) over the right temporal regions.
For every negative anecdotal experience, there is a very positive anecdotal experience. This is consistent with Hegelian process. The televised case of one of our experiments involving an undergraduate female university volunteer for an episode of Morgan Freeman's Through the Worm Hole is an example. The subject reported the classic richness of the experiences associated with the sensed presence, out of body experience and the lateralization of the visual experiences to the side of the body that was dependent upon the major source of asymmetry of the applied field. Within a week we received a telephone call from one of the pioneers of deep surgical stimulation, Dr. Vernon Mark, who indicated he was struck by the profound similarity of what his patients had reported during surgical stimulation and the report of the subject in the Worm Hole episode during the application of external, weak transcerebral weak magnetic fields.
Like the continuum of temporal lobe lability or Roberts' epileptic spectrum disorder [62] there is a range of responses to the 60 min of exposure to the transcerebral stimulation of our standard protocol. One classic example was the young diabetic woman who experienced a sensed presence. When she attempted to discern the location of it, the presence appeared to move to the other side. We have since shown that when people intend the network pattern of brain activity change and consequently the vectorial characteristics of the interaction with the applied field changes. The woman felt a profound sense of peace and tranquility. When we stopped the field application, without her knowledge, the sensed presence faded away and she began to cry. She reported she felt as if she had lost a sense of closeness with a Sentient Being.
For any discovery to be sufficiently generalized to have utility for clinical treatment or intervention, the results cannot be anecdotal. The exit questionnaire data indicated that approximately 80% of the more than 500 subjects who have been exposed over the last 30 years to the appropriately patterned magnetic fields report "yes" to the item that they experienced a sensed presence. Post-session interviews indicated how the person explained or attributed the source of the presence. They varied as a function of his or her culture and beliefs. We have been impressed by the profundity and "realness" of the induced experiences. Even though all of the subjects know they are sitting in a chamber involved with an experiment it is not unusual for the person to attribute the experience to a deceased relative, a spiritual icon, or to a mystical source. Of the approximately 40 atheists we have tested, most of them reported both a sensed presence and an out of body experience. Like Michael Shermer, the editor of Skeptic, who was exposed to our standard protocol they attribute the experiences to their brains rather than to external mystical sources or culturally religious deities.
Responding to the Antithesis Arguments: The Issues of Replication, Confounding Variables and Construct Validity
Replication and the capacity for the average clinician or scientist to reproduce a phenomenon or effect is the cornerstone of Medicine and Science. Replication often reflects both the generalizability of the phenomena between places as well as the ease of reproducing the equipment that produces the phenomena. In the history of Science and Medicine there have been instances where the technology was so complicated or intricate, such as Leeuwenhoek's lens for the first microscope, that decades passed before others developed comparable technical capacities. Sometimes the idiosyncratic characteristics of the technology that created the effect may change over time inadvertently because of altered manufacturing and the phenomenon no longer appears. This has occurred many times in the chemical industry. For example after the manufacturing and synthesis techniques for coal tar derivatives such as dicyanin-A changed between the first and second World Wars, the diagnostic potentials for solutions of these compounds were no longer evident. According to Aaen-Stockdale, "unfortunately the only published attempt failed to evoke a 'sensed presence'.
Using a kit and code borrowed from Persinger himself Granqvist and his colleagues could not reproduce the effects". What is not stated objectively is that Granqvist and colleagues [66] did not reproduce the effects because they did not reproduce the procedures. As reiterated by Persinger and Koren [67] the Granqvist group borrowed a prototype of another device that was not the helmet. They had told us they required a device they could use to discern if weak magnetic fields could affect profiles from Positron Emission Tomography. In addition they employed a computer and software that distorted the patterned field. The failure to elicit the effect would be analogous to changing the molecular structure of a ligand or a specific drug and then being surprised that the modification did not produce the same effect as the original ligand or drug. When the actual scores for the exit questionnaire reported by Granqvist's experimental and control groups were compared to the groups exposed to our sham field treatments, there was no statistically significant differences. In other words different populations tested by different experimenters with almost antithetic approaches to the phenomena displayed comparable experience scores following sham-field conditions. In most clinical trials this would be considered strong evidence that the treatment was not appropriately applied or elicited. Although innovation and modification of a technique for the local requirements of the clinician or scientist support the generalized nature of a treatment, there is still a tacit assumption that the original protocol and construction of equipment will be followed. If replications don't occur when other equipment is applied the information becomes very useful for isolating the effective components of the equipment and procedure that produced the effect. For example French et al. [68] applied the "Goldwave" auditor editor to produce a wave-file version of one of our electromagnetic patterns. He asked the subjects to discern if they could detect the field or could sense a presence. They did not. Normally this would suggest that the appropriate equipment was not applied rather than dismissing the validity of the phenomenon. The second author had also employed the Goldwave procedure during the first draft of signal production. This method was not effective. The Murphy signals for the Shakti and Shiva equipment only became effective after a proprietary method was added. The validation of their efficacy and comparable impact with the Complex Software applied through the Koren Helmet was then demonstrated by quantitative electroencephalography by Tsang et al. [69] .
Actual replications employ the equipment and measurements that are consistent with a phenomenon. If a clinical trial was intended to discern the efficacy of a new anti-depressant drug, measuring the patient's height and weight may not be revealing. Yet when Gendle et al. [70] tested the second author's 8-coil Shakti system to test subjective emotional experiences they used psychometric measures that were both non-specific and peripheral to the spontaneous experiences reported by hundreds of participants that were recorded in on-line monitoring protocols for years. These types of responses by other researchers are consistent with and predicted by Hegel's approach to discovery. Double-blind studies for human subjects are considered important when cognitive structure is a significant variable in the outcome of an effect. Double blind studies are less required for drugs like strychnine where the expectations of the person have minimal effect on the outcome. In all of our major experiments involving the experimental induction of the sensed presence [e.g., 71], the procedures were double blind despite the insistent claims by Granqvist and their proliferation by Aaen-Stockdale [34] . By double blind we mean that the person was: 1) recruited to be in a "relaxation study"; 2) told they may or may not be exposed to a magnetic field (a requirement of the guidelines for the ethical treatment of subjects since the Nuremberg and Helsinki agreements), and; 3) exposed to different patterns of fields that elicited different degrees of producing sensed presences.
The experimenters, who were usually fourth year thesis students or graduate students, may have been aware of which subjects received the field or non-field once the volunteers were secured in the acoustic chamber, but they (the experimenters) did not know what type of field was being applied or whether it was a presence-inducing field or a "comparator field". That was known by the first author or another graduate student who was never present during the experiments. This is a standard procedure for controlling for placebo effects during drug trials. Even though we have repeated these facts multiple times, Granqvist et al. [71] and Aaen-Stockdale [34] , as predicted by Hegel's concepts, do not incorporate the corrections into their discourse.
Although one could argue that our laboratory was known for studying the sensed presence, the fact that the subject did not know if he or she was receiving a field or what type of field was being received minimizes this confounding variable. Most of the subjects had completed a temporal lobe sensitivity and belief inventory (the Personal Philosophy Inventory or PPI) between one month and 10 months before the experiment. The long latency since the administration of the questionnaire would not have been sufficient to influence the immediate experiences during the experiment. Administration of the questionnaire was a component of the agreement with ethics board that if subjects said yes to question 113 "I have had an epileptic seizure" they would not be exposed to any of the magnetic fields.
Granqvist et al. [66] and French et al. [68] claimed they did not replicate the effects. Yet they did not manipulate the variables or attempt further replications through modifications of the parameters of their equipment. This is an established practice by in most laboratories because of idiosyncratic local factors and site-specific organizations of equipment that affect outcome. Instead both groups of researchers attributed the elicitation of the sensed presence by application of transcerebral magnetic fields to suggestibility. However neither group of researchers actually measured suggestibility. This characteristic was the first co-measurement completed in our original sensed presence studies. As reviewed by St-Pierre and her colleagues [71] we directly measured suggestibility for each individual subject by a clinical interactive scale developed by Spiegel and Spiegel [72] rather than infer this construct by secondary inferences from questionnaires as did Granqvist [66] and French [68] . Quantitative analyses indicated that when suggestibility was first covaried before the primary analyses of variance the effectiveness of specific magnetic field exposures to be associated with the report of sensed presences did not change significantly. Post hoc rationalization by enthusiastic explanations does not replace empirical and direct measurement.
It is important to emphasize the difference between primary effects and the potential role of placebo effects adding to or subtracting from a phenomenon. There is no doubt that the weak magnetic fields that elicit the sensed presence and reduce depression and relieve pain in human volunteers and patients also produce significant behavioral effects in non-human subjects which are presumably not prone to placebo responding. In addition to the powerful, duration dependent, "dose-dependent", and pattern-specific analgesic effects demonstrated for rats [31] , planarian [73] , and inferred from the behaviours of human subjects [74] while being exposed to these magnetic fields in our laboratories, comparable changes have been reported and replicated by many other research groups. Similar changes as well as receptor and pharmacological mechanisms have been shown for decades by Alex Thomas [75] and his colleagues. A thorough review of the dozens of experiments involving these fields was published by del Seppia and her colleagues [76] . During the year 2016 a commercial headphone device will be released (Nervana) that generates magnetic fields and sounds to produce analgesia. The manufacturer's claims are the effects are so potent that the user must accommodate at least 30 min of post exposure rest to ensure the effects have dissipated.
There have been replications of our original Koren Helmet effects by other researchers. For example, Tinoca et al. [77] , a Brazilian research team, demonstrated a partial replication of differential emotive dimensions of verbal reports [78] when their custom-constructed device was applied over the temporal lobes. More than 20 years ago the remarkable innovative researcher Dr. Chris Montoya, a prior stem cell researcher from the University of Cambridge UK, utilized a custom-constructed helmet that synchronized pulsed light with similarly patterned magnetic fields. Powerful effects, that did not require questionnaires to be discerned, were induced within a population of 100 young adults from Williams Lake British Columbia. However, 10 years after the experiments were completed his current university's ethics committee prohibited him from publishing this research, coupled this censorship to his maintained employment, and argued that the paper's publication could impact other grants and scholarships from the Canadian Tri-Council. As predicted by Hegel, even the occurrence of results that are consistent with a thesis can be ignored or suppressed during the phases of antithesis. A further decade later he is now currently re-attempting to have this research published.
Construct validity has been considered by many scientists the quintessential indicator of the veridicality of a hypothesis. Construct validity suggests that one is measuring what is supposed to be measured. Our basic hypothesis is that the sensed presence is the right hemispheric equivalent to the left hemispheric sense of self. The two stages of the exposure protocol were designed to first activate the right hemisphere such that when the second field, which is applied more homogenously occurs the initial activation can more easily intercalate with left hemispheric processes. As a result the person becomes transiently aware of the right hemispheric equivalent of the sense of self. This is the sensed presence. The labeling and correlative imagery is a function of cultural expectations. The details and images of the "memories" of these experiences are determined by the active and passive (primarily left prefrontal) encoding at the time of the experiences. Most of the "details of the memory" a person reconstructs through right prefrontal activations days later are dominated by the images and details of the verbal labels that were applied to the experiences rather than the evoked experiences themselves.
Recently Saroka and Persinger [79] applied s-LORETA technology to discern the level of coherence between the left and right hemispheres during the protocol. The groups that reported a sensed presence differed from those who did not. The only statistically significant interhemispheric coherence occurred between the left and right temporal lobes as predicted by the hypothesis. There was increased coherence within the 10 to 13 Hz band for those subjects who would ultimately report a sensed presence that began about 5 min after the initiation of the first field and continued for about 15 min. About five min after the initiation of the alpha coherence between sensors T3 and T4 an increase in coherence for the gamma range (30 to 40 Hz) occurred between the more caudal temporal regions at T5 and T6. s-LORETA confirmed that during the latter state there was a marked and conspicuous increase in current densities associated with gamma range power within the right prefrontal region and anterior portions of the temporal pole. These results were considered consistent with the concept that the sensed presence, when it occurs, is associated with enhanced intercalation between the left and right temporal lobes during which time the person becomes "aware" of the right hemispheric sense of self, i.e., the presence.
Responding to the Antithesis Arguments: Importance of Mechanisms and Theory
When mesmerism was the primary means of producing analgesia for surgery before the development of modern pharmacology, the consensus was there no viable mechanism. Therefore it could not be effective. During the 19 th century James Braid witnessed the powerful effect of this procedure during a popular demonstration. Shortly thereafter he demonstrated the same phenomena to his medical colleagues. He explained this "new discovery" according to the accepted mechanisms of the day and called it another name: "hypnotism". By changing the name and offering a palatable mechanism that was consensual to the scientific peers of his day, a powerful phenomenon that had been denied since the French Academy of Science had dismissed it and its originator became legitimate.
The designation of a domain of heterogeneous phenomena with multiple and different mechanisms by a single word such as magnetism does not imply all phenomena within the domain are equal or the same. One of Edison's researchers placed his head for a few minutes within a strong magnetic field during the early part of the 20 th century and concluded there was no effect of magnetic fields upon the brain or thinking. However strong magnetic fields when appropriately applied produce significant alterations in organ states as well as their biomolecular substrates. Applied optimally they become the bases for MRI. When focused specifically the fields become the technology of Transcranial Magnetic Stimulation. Dismissing all potentially significant phenomena due to exposure to weak, physiologically-patterned magnetic fields by placing a static refrigerator magnet over the head because there was no subjective experience is analogous to asking the patient to drink dihydrous (mono) oxide and upon observing no effects concluding therefore all chemicals have no effect. The statement ignores the myriad nuances of temporal patterns that can resonate and interact with the matter that composes the brain and consequently the experiences generated by it.
The argument by Aaen-Stockdale that the weak magnetic fields cannot penetrate the skull (and hence the cerebral volume) was based upon belief rather than upon evidence. Complete penetrability of the same fields and point durations employed in the protocol through thicknesses (wood) more than twice that of the human skull was shown experimentally by Persinger and Saroka [80] . The field strengths were reduced by only about a third when sheet metal (for duct systems) was used as a simulated skull. The importance of measurement rather than speculation or "sensibility" cannot be over emphasized. Subtle energies can evoke powerful effects that are mediated from the basic units of matter to the complex organizations from which consciousness emerges. Chapellier and Matta [81] have also expressed this approach: "medium stimulation by adequate magnetic fields can modulate this phase shift in a therapeutic direction".
The recent demonstration by the punctilious experiments by Buckner and her colleagues [82] clearly demonstrated that the sensed presence fields with specific point durations of 3 ms presented for 30 min altered the T-type calcium channels in plasma membranes of cells in culture. It has been known for more than a decade that only 30 min of intractable paroxysmal activity within the limbic structure in rats can produce permanent shifts in calcium channels within hippocampal neurons from L-type to T-type [83] which encourage burst-firing and interictal behaviors. Burst-firing patterns are fundamental to many critical phenomena within brain space including long term potentiation (the major substrate to the formations of "memories"), kindling, and the synaptic reorganization that produces the interictal environment [84] that supports the changes in personality described by Bear [38] . The coupling between T-type calcium channels to potassium channels in membranes of neurons that control dopamine release [85] , the strong correlates to both addiction and subjective meaningfulness, suggests that the precise identification and synthesis of the molecular mechanisms for the ecstatic states of religious experiences and Dostoevsky-type rapture, and the physiologically-patterned magnetic field induction of these experiences [79] depend only upon the precision of the appropriate technology.
The other major argument is that only intense, Tesla-level magnetic fields can evoke changes in neuronal activity. From a faradic perspective, which is based upon mechanical induction of changes from the current produced from alterations in electric fields with respect to the resistivity of interstitial fluids, large field strengths are required to affect cell metabolism. The human cerebrum generates about 20 Joules per second (Watts) due the utilization of glucose to maintain the integrity of the cells and their processes. On the other hand the primary correlates of thinking and thought involve much less energy that has the potential to be influenced by much smaller quantities of energy [86] [87] . Metaphorically one can employ two methods to open a door. One can kick the door open with brute force. Or, one can open the door through a lock with a key. The latter requires understanding the pattern of the interaction and the match between the key and the lock. This is the same metaphor employed by the 19 th century physician Paul Ehrlich to describe the precision and small quantities of energy associated with the binding of the ligand to the receptor.
The action potential, the presumed basis of experiences that are determined by the patterns of those potentials, involves about 10 −20 J [86] . The critical mass of neurons distributed through the cerebral cortices that are associated with "awareness" of experiences or a perception has been estimated to be in the order of 10 7 [87] - [89] . Consequently if each of these neurons were generating a median 10 action potentials per second (10 Hz) the total energy would associated with "cognition" would be ~10 −12 J. This quantity is more than a trillion times less energy than that required to maintain the integrity of the cellular metabolism. The energy from the temporally patterned magnetic field applied within the cerebral volume of about 10 −3 m 3 can be estimated by the product of the volume and the magnetic field strength (1 μT . The result is 10 −9 to 10 −10 J which is a factor of 100 to 1000 more than required to accommodate the energy associated with the aggregate of action potentials.
The marked discrepancy between mechanically based and electromagnetic based energies is important to understand. If a 1 gm candy was dropped from a distance of 1 m onto a table the force would be in the order of a milliNewton. The energy applied through the upper veneer of the table would be in the order of microJoules. As a force the effect is negligible. However if the energy were electromagnetic and exhibited a wavelength within the visible range, it would be sufficient to produce a sensation of light in the dark-adapted eyes (~10 −17 Joules) of every human being on this planet. The quality of the pattern is also critical. A person can experience the sensation of loudness by sound pressure fluctuations of only a few milliPascals. However there are no reliable accounts of people "hearing" the atmosphere whose quasi-static pressure is a billion times (101 kPa) more intense.
The fact that the human cerebrum can respond to different stimuli whose quantities of application can differ by orders of magnitude reiterates the versatility of the organ. Persinger and Saroka [90] compared the proportions of experiences and intracerebral consequences from the classical studies of surgical stimulation and exposures to the protocol that generates the sensed presence. Our analyses concurred with the impression of Vernon Mark of the remarkable similarity of the experiences despite the differences of method: current induction with imbedded electrodes vs. externally applied temporally patterned magnetic fields. There were specific differences that reflected the application geometry or the population. What was more critical was the calculated numbers of neurons that would have been activated by both methods. Employing the actual values of the electrical parameters for the surgical stimulation reported by the surgeons we found that numbers of neurons that would have been influenced were the same order of magnitude as the numbers of neurons that could be affected by the energy from our applied magnetic fields.
Conclusion
We have both written different texts [91] [92] regarding the neuroscientific bases for the powerful subjective behaviors that have been labeled "religious", spiritual, deities-related, or mystical experiences. These patterns of responses are predictable by the contemporary principles of brain function, particularly the properties within the right temporal lobe and the various intrinsic neuronal networks that strongly affect this region. The experimental simulation of the general class of experiences by applying weak, appropriately and physiologically-patterned magnetic fields across the temporal lobes has been replicated within and between laboratories. As predicted by Hegel's concept of challenges to contemporary knowledge the responses to the implications of this approach and technology have been characterized by derision, superficial arguments, or failure to apply the same methods of investigative persistence that are standard in other areas of endeavor. The final stage of the Hegelian process will be the synthesis of the opposing views that is likely to involve the integration of "neurotheology" with the "Rosetta stone" that ultimately allows the translation of electromagnetic energies to more well known particulate processes that define molecular pathways.
